Abbreviations: ABV = basic vital support ACLS = advanced cardiac life support ALS = advanced life support AVA = advanced vital support BLS = basic life support CE = continuing education PFE = prehospital field experience
Introduction
In Mexico, modern prehospital emergency care has been provided since the early 1980s. Prehospital emergency medical services (EMS) have been delivered by public, private, non-profit, and volunteer providers. These services had limited regulation and the providers had widely varying degrees of training and education. Efforts have focused on non-intentional injuries, which aredegrees based on the setting in which they were learned (i.e., emergency room vs. prehospital care; rural vs. urban). Other studies have focused on the influence of experience on prehospital skills performance. These studies suggest noted that experience was an important factor in improving patient survival rates, but was not sufficient to compensate for poor skill performance in the presence of adverse field circumstances. [18] [19] [20] [21] CE. 15, 16 While advanced life support (ALS) training might increase confidence in most of the areas of prehospital care, basic life support (BLS) providers have reported a higher degree of comfort with skills learned during basic training after CE sessions. 17 Certain advanced skills are presumed to improve with the accumulated clinical experience acquired during the daily provision of emergency care, although these skills are learned and retained at different 26 (Acc = accidents; DM = diabetes mellitus; HD = heart disease) *Cumulative percentages for all registered deaths in the country Peralta Mexico City administered its first prehospital registry evaluations in 2005. Participants were trained emergency medical technicians who practiced at any of the three nationally recognized levels of care: (1) basic; (2) intermediate; and (3) advanced. The objective of the current study was to examine how professional experience in the prehospital field correlates with performance in the prehospital registry. Examination performance does not depend only on training or experience: a balanced combination of education and training, field practice, and other variables such as academic degree, prehospital certification level, and training institution were included to determine the extent and strength of the relationship.
It is hypothesized that prehospital professionals with more field experience will successfully pass evaluations at higher rates in the registry examination compared to those with less field experience. Since prehospital training programs have not been regulated effectively in the past, the impact that these programs have on clinical quality is not considered as important as the experience that emergency medical technicians obtain after completing their training.
Methods
This was a retrospective, cohort study using data from the Mexico City Voluntary Registry of Prehospital Care Professionals (VRPHP). The examinations were administered in 2005 and 2006. It included data from 672 prehospital professionals living and working in Mexico City. It is estimated that the total number of prehospital professionals practicing in Mexico City was between 1,409 and 42,671 providers. 22, 23 The examination levels included advanced vital support (AVA), basic vital support (AVB), and essential first aid (PAES). Candidates were tested with a series of written, practical, and virtual examinations involving a variety of scenarios. Mannequins, "acting" patients, and computer-based cases were part of the practical examination. Tests were tailored to each of the three recognized levels of care based on the candidates' information provided during registration. Written evaluations included multiple choice questions and had to be successfully completed in order to be eligible to take the practical tests. In order to become a registered emergency medical technician, candidates had to obtain a minimum written evaluation grade of 8 or better and had to satisfactorily pass the practical and virtual evaluations based on "minimum" criteria. Candidates who did not pass the examination could appeal the results and have a full, one-time evaluation of their examination results. They also could retake the tests more than once during a single examination period. Personal information was excluded to ensure data confidentiality. The study was evaluated and approved by the Mexican Academy for Prehospital Medicine (Academia Mexicana de Medicina Prehospitalaria) Bioethics Committee.
The following variables were obtained from the original database: (1) evaluation year; (2) gender; (3) age; (4) education; (5) technical profession; (6) prehospital level; (7) training institution; (8) primary employer; (9) work status (volunteer vs. paid); (10) years of experience; (11) evaluation level; (12) passed written test; (13) passed practical test; and (14) final result. The data were arranged and analyzed using SPSS Grad Pack version 14.0 ® (SPSS Inc., Chicago, IL), and recoded for each of the variables included in the survey. Several variables were grouped into smaller categories, including age, education, technical profession, prehospital level, training institution, and years of experience, to facilitate analysis and correlation. Statistical processing included correlations between the independent variable (years of experience) and the dependent (final results) and control variables (gender, age, education, prehospital level, and training institution). In order to evaluate the relationship between field experience (in years) and the evaluation final results, chi-square and gamma (γ) tests were administered to determine the strength and direction of the relationship. One case with a pending final grade who requested an examination review was identified and coded as "did not pass", and the variables that included responses without original codes were re-coded as "missing" or "none". Tables 2 and 3 include relevant demographic data included in the original registration process for both examination dates combined. The results show a male-dominated group of experienced, volunteer, basic emergency medical technicians, trained at private, non-profit institutions. A total of 50 (7.4%) candidates indicated they had no training in prehospital care. The ABV level examination was taken by 549 (82%), candidates compared to 123 (18%) who took the AVA level examination. The reported number of years of experience in prehospital care did not correlate significantly with higher passing rates in the registry evaluation (χ 2 = 1.66, p = 0.43). This condition remained after controlling for gender, age, highest academic degree attained, prehospital level, or training institution.
Results
In contrast, men had a significant negative correlation with passing rates compared to women, whose rate increased with years of experience. Also, all levels of care showed a small reduction, although not significant, in examination passing rates (Table 4) . Among those with the least years of experience, only 1 (25%) of the AVA candidates successfully passed the examination, compared with 5 (29.4%), and 55 (20%) for Intermediates and AVB, respectively. Among those with five or more years of experience, 64 (19.5%) AVB candidates and 9 (19%) intermediate candidates successfully passed the examination. None of the AVA candidates in these two experience groups passed their examinations.
A comparison of the two different periods when the examination was offered was performed (Table 5) . Passing rates showed statistically significant differences between the two examination dates, with 84 (15.6%) candidates passing the examination during the first year compared with 50 (37.9%) candidates during the second year (χ 2 = 32.98, df = 1, p <0.001, γ = 0.54), regardless of gender, education, and years of experience. This condition did not hold for candidates at the ALS level of care. Only eight AVA applicants were observed for both years, compared to 65 intermediate and 598 AVB candidates. From these eight candidates, only one passed the evaluation during the second examination period.
Discussion
Field experience did not show a significant impact on overall performance, candidates who took the examination during the second period performed significantly better than did those who took it during the first, indicating that the registry is useful in identifying candidates who can perform prehospital skills according to the set standards. Fifty candidates had no training in prehospital care, and therefore, should not have been allowed to take the examination. It is likely these candidates failed the examination and this had a negative impact on overall test results. On average, candidates had significant experience practicing prehospital medicine in Mexico City, with most certified at the BLS level. Only 30% referred to having a health-related profession, with medicine, licensed practical nurse, and biology being the most common. Most of the BLS providers tested at their level (AVB), and 50 (8.3%) of them attempted the AVA examination, most probably during the first examination in [2004] [2005] . The fact that these candidates were allowed to attempt an examination at a higher level without the proper certification underlines the importance of strictly scrutinized testing procedures. During the first examination period, a total of 60 candidates attempted the AVA examinations but only 11 passed successfully. It is likely that most of the BLS candidates that attempted the AVA examination were in this group, affecting the passing rate of the true AVA candidates. One of the authors has witnessed cases in which BLS providers in Mexico City successfully have passed advanced level CE courses (e.g., advanced cardiac life support (ACLS)) while having a BLS certification. Even if BLS crews do not put these skills into practice in the field, their clinical expectations blur the distinction between BLS and ALS care and their scope of practice, thus, jeopardizing patient care in the process. Also, even though none of the AVA candidates with ≥5 years of experience passed the examination, this group had a small sample (4) compared with intermediates and the AVB candidates, which had 65 and 598 candidates, respectively.
The results did not provide evidence to support the hypothesis that more experience has a positive correlation with prehospital registry passing rates, even when other factors were considered, such as level of education and training institution. There seems to be a gender difference in the sample, with men having lower passing rates as experience increased; contrasted with women, whose rate increased with experience. Further studies must assess the nature and determinants of such differences, especially when women only account for one-third of the workforce.
It is reasonable to expect clinical competency from paramedics who practice prehospital care regularly, because they are applying learned skills on a regular basis and have maintained these skills by staying current with medical standards. In Mexico City, it may be difficult to receive employer-paid CE credits, and prehospital providers may be less likely to stay current within their level of certification. Certification only ensures paramedics successfully have completed formal training and can practice at a specified level of care. Registries help ensure that they maintain these skills through CE credits that range from short courses (prehospital trauma life support (PHTLS), advanced cardiac life support (ACLS), pediatric advanced life support (PALS), advanced medical life support (AMLS), etc.) to instructor certifications, registration with a recognized service provider, and certification by a medical director actively involved with paramedics' performance in the prehospital care setting. Continuing education is essen- imply professional consequences for non-registered paramedics because registration is voluntary and not required in order to practice. Moreover, these efforts are directed to stimulate a national registry process that will influence practice standards and professional performance by limiting the direct provision of prehospital care to only certified individuals. One important limitation of this study relates to the voluntary nature of the registry, which may include a sample that is not representative of the population in Mexico City. Also, the registry only allowed candidates who lived and worked in Mexico City, excluding those who are residents of other neighboring areas but are employed in the city, further shrinking the representativeness of the sample. Chi-square tests only indicated whether a relationship exists and the strength and the direction of such relationship. It does not imply causality between the variables in question. Further studies using more advanced multivariate techniques could prove useful for predictive purposes.
Conclusions
Even though field experience correlated with passing examination rates for the entire sample, significant improvements in passing rates between examination periods were identified. The results represent an important step in terms of evidence-based, public policies intended to regulate prehospital practice in Mexico City. Although the registry remains voluntary, the results of this study may be used to support regulatory policies requiring prehospital professionals who wish to practice prehospital medicine to hold a valid registration with the local health authority, and help to ensure that competent and effective emergency care is provided to the population. tial for practicing prehospital providers to maintain their clinical and technical capabilities in the field.
In Mexico, paramedics are not required to hold a registration or certification other than the one obtained after completion of a training program in order to practice prehospital medicine. Training programs vary across institutions and minimum competency requirements are set by the institutions themselves. The newly revised law regulating emergency and critical care ambulance service providers has improved guidelines for professional competency requirements for basic life support training, but it remains vague for the two higher levels. It addresses specific skills such as defibrillation as a standard of care at the intermediate level, but does not specify the drugs that the intermediate emergency medical technician is allowed to use. The advanced-level paramedic seems to more accurately describe the standards at that practice level. 24 This is the first prehospital EMS registry performed in Mexico City and included a heterogeneous population of prehospital care providers. Many of them were unsuccessful in reaching the minimum standards as determined by the registry team, which could be explained by the lack of well-established certification mechanisms, as well as standardized educational programs for training and continuing education. Even though it was discouraging to see low passing rates during the first and second examination periods, higher passing rates were observed during the second period compared to the first. The registry successfully identified those paramedics who are qualified to practice prehospital medicine under the minimum criteria established by the registry team. On the other hand, this should not
